Theoretical studies of the conformational behavior of chain molecules containing polar groups: simulations of a poly(vinylidene fluoride) model.
Atomistic Monte Carlo simulations have been conducted to elucidate the conformational behavior of a single chain molecule containing polar functional groups. Here, we resort to an atomistic poly(vinylidene fluoride) (PVDF) chain model as a representative example. The model is modified in such a way that bond lengths and bond angles are fixed, aiming to manifest the role of dipolar interactions. For a given chain length, chain conformation is sensitive to two environmental parameters, temperature and dielectric constant. The mean chain size increases when temperature and/or dielectric constant are increased. The conformational behavior is further characterized by chain size distribution function, and our findings show that temperature induced conformational transition for a chain molecule can be discrete or continuous, depending on its chain length. Also, the dipolar interactions in PVDF are effectively attractive, and enhance chain contraction. As a result, when the strength of dipolar interactions is increased, the discrete conformational transition shifts toward longer chains; and for a given chain length, such a transition occurs at higher temperatures.